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行均匀性、稳定性检验和定值分析。从样品中随机抽取 15瓶进行均匀性检验，经 F检验表明在 95%的置信区间范
围内样品均匀性良好；稳定性考察按照 40℃加速试验稳定性（6个月）进行，结果表明在考察期间内样品稳定性良好；
标准样品经国内 8家具有分析资质的实验室进行协同定值，并评定了定值结果的不确定度，4，9-脱水河豚毒素标准
样品定值结果为 97.77%，相对扩展不确定度为 0.4% (k=1.96)。该标准样品达到国家标准样品的技术要求，可用于有
关脱水河豚毒素的方法校正和质量控制。
关键词　4，9-脱水河豚毒素；标准样品；柱后衍生 –高效液相荧光色谱法；定值；不确定度
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Abstract　4，9-anhydrotetrodotoxin certified reference material was developed. 4，9-anhydrotetrodotoxin was 
made from the ovarium of pufferfish. The structure of anhydrotetrodotoxin certified reference material was comfirmed 
by mass spectrometry and NRM，infrared spectroscopy (IR). 4，9-anhydrotetrodotoxin was divided into 140 bottles. The 
homogeneity and stability testing and quantitative analysis were evaluated by post column derivation high performance 
liquid chromatography–fl uorescent detection (HPLC–FLD) method. According to analysis procedure of homogeneity，15 
bottles of sample were randomly taken from 140 bottles，and the results were validated by F-test statistical method. The 
stability inspection was carried on the short-term(6 months)，and the results indicated that the period for anhydrotetrodotoxin 
of storage was 6 months at 40℃ . A cooperative certifi cation was conducted with 8 qualifi ed laboratories. The certifi ed purity 
value of the reference material of 4，9-anhydrotetrodotoxin was 97.77% with relative expaned uncertainty of 0.40%(k=1.96). 
The reference material can conform to the technical requirement of the certified reference material. The material was 
intended for use in the method validation and quality control regarding anhydrontetrodotoxin.































高 效 液 相 色 谱 仪：Waters Alliances 系 列，
（Waters 2695 separations Module，Waters 2475 Multi 
λFluorescence Detector，Waters Reagent Manager，
Waters Temperation Control Module II，Waters Post 
Column Reaction Module），美国Waters 公司；
紫外可见分光光度计：HP–8452 型，美国惠普
公司；
红外光谱仪：Nicolet Ftir–670 型，美国 Thermo 
Scientifi c 公司；


























色谱柱：ZORBAX C8(250 mm×4.6 mm，5 μm)；
流动相：庚烷磺酸钠的磷酸盐缓冲液 (庚烷磺酸钠
浓度为 2.5 mmol／L，磷酸氢二钠、磷酸二氢钠浓度
为 0.03 mol／L)，流量为 0.3 mL／min；荧光检测波









































































































变差源 方差 (SS) 自由度 均方差 (MS)
组间 0.081724 14 0.005837
组内 0.100400 30 0.003347
总和 0.182124 44
F＝ MSamong／MSwithin＝ 0.005 837／0.003 347 ≈ 1.74
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式中： .Y 98 35= ， .X 2 4= 。
直线的截距：































自由度为 n–2和 P＝ 0.95(95%置信水平 )的 t
因子 t0.95，n–2＝ 3.18。
t0.95，n–2 · s(b1) ＝ 3.18×0.006 248 ＝ 0.019 619，









4，9- 脱水河豚毒素标准样品按照 GB／T 







　　　　　　　　表 5　8家实验室定值结果　　　　　　　%  
实验室 检测结果 平均值 标准偏差
1# 97.84，97.69，97.48，97.63，97.54，97.58 97.63 0.13
2# 98.11，97.91，97.57，97.85，98.05，98.01 97.92 0.20
3# 97.53，97.64，97.63，97.64，97.59，97.59 97.60 0.05
4# 97.76，97.68，97.70，97.70，97.72，97.74 97.72 0.03
5# 97.90，97.91，97.86，97.88，97.90，97.89 97.89 0.02
6# 97.38，97.37，97.32，97.24，97.31，97.17 97.30 0.09
7# 97.51，97.58，97.49，97.58，97.57，97.50 97.54 0.05


























































ults＝ s(b1)t＝ 0.006 248×6＝ 0.04％
标准样品定值结果的不确定度：
( ) 0.20%u u X u u2 2 2bb lts= + + =
扩展不确定度：
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